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gradient and the various meteorological elements, but the results, in most cases, are inconclusive, especially in respect to temperature, humidity, and pressure changes. Strength and direction of wind both are important, through their effect on the amount of smoke, dust, factory fumes, etc., in the air at the place of measurement. Fog, rain, and other forms of precipitation are nearly always electrically charged and, therefore, often greatly modify, and, occasionally, even reverse the potential gradient, as do also heavily charged or thunderstorm clouds. Cirrus and other types of high, fair-weather clouds produce little or no effect.
Potential Gradient and Elevation.— Measurements of the potential gradient from free balloons have shown that it varies greatly and irregularly through the low dust-laden stratum, and that above this layer it decreases less and less rapidly to a comparatively small value at an altitude of only a few kilometers. If the surface gradient is 100 volts per meter, it may be 25 volts per meter at an elevation of 1.5 kilometers, 10 at an elevation of 4 kilometers, 8 at 6 kilometers elevation, with similar decreases for greater heights. The potential difference between the earth and the highest atmosphere, commonly is estimated to be of the order of 1,000,000 volts.
Surface and Volume Charges, Etc.— From the simple equation dV      100 volts      .     ,
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giving the electric force / or rate of change of potential normal to the surface, in terms of the surface charge a per unit area, it follows that when the potential gradient at the surface of the earth is 100 volts per meter the charge is 2.65 X 10~4 negative electrostatic units per square centimeter, or 4.5 X 105 coulombs, roughly, for the total surface charge of the earth.
Similarly, from the equation
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between the volume charge p and the ratio of change of the electric force to change of elevation, it appears that near the surface of the earth the net charge of the air is roughly 0.1 electrostatic unit of positive electricity per cubic meter.
ELECTRICAL CONDUCTIVITY OF THE ATMOSPHERE
It is well known that an electrified conductor, exposed to the air, gradually loses its charge, however carefully it may be insulated. This phenomenon was first investigated by Coulomb,1 who found the important law that the rate of loss of charge is proportional to the existing
1 Mtm. de VAcad. de Paris, p. 616, 1785.

